Future synchrotron radiation sources designed to produce low emittance electron beams for wigglers and undulators will present beam position control problems essentially similar to those 1,2 encountered by users of existing accelerators,1' however tolerances will be tighter due to: 1) the small emittance (7x 10-9 ncad) proposed for the electron beam and the correspondingly small emittances (sizes) of secondary photon beams, 2) the sensitivity of the electron beam closed orbit to 
designed to produce low emittance electron beams for wigglers and undulators will present beam position control problems essentially similar to those 1,2 encountered by users of existing accelerators,1' however tolerances will be tighter due to: 1) the small emittance (7x 10-9 ncad) proposed for the electron beam and the correspondingly small emittances (sizes) of secondary photon beams, 2) the sensitivity of the electron beam closed orbit to quadrupole motion and dipole roll, 3) the high power levels associated with undulator and wiggler beams which will permit (and probably require) high precision and stability of the photon beam position measurements, in addition, 4) the large number of users on the roughly sixty beam lines will demand beams capable of producing the best experimental results. For Corrections provided for one insertion region should, in principle, not affect the others, however, insuring the orthogonality of these corrections with high precision could be a significant control problem.
The bandwidth of such a system depends on the skin time for the vacuum pipe (since the correction magnets must be outside the vacuum chamber), the anticipated spectrum of noise and the alignment precision required by experiments. We have assumed that 1 kHz oscillations could be corrected by the proposed system, which would make these corrections at roughly 10 kHz. Skin times for an aluminum chamber would be on the order of 1 ms, with a stainless chamber perhaps a factor of ten less. Copper heat sinks to distribute synchrotron power could interfere with high frequency corrections.
In order to evaluate the control requirements we have examined one possible computer architecture capable of handling the high data rates. Present day technology would suggest the use of a bit slice processer much like those used in array processors. A separate, fixed point, add/subtract and multiplier/divider along with several dedicated registers should be capable of handling the comparatively simple matrix operations required. The entire process would be controlled and monitored using a commercial microprocessor system which would insert gain, sensor and magnet calibration constants, in addition to verifying that the system was operating within preselected limits minimizing interactions between users. During the development phase, this processor would act as a link between the central control system and the beam control elements. As the system began to function at higher speed only supervisory and gain control functions should be required. We (Fig. 2) . The amplitude of these oscillations would be small, perhaps 0.01 a'. All photon beams could be measured simultaneously before coherent oscillations damped out, and emittances would damp back to original values in 5-10 msec. This process should be undetectable to most users, and those others could be gated off.
Multiple Use of Undulators
In order to more fully utilize insertion facilities, we have looked briefly at the possibility of introducing fixed local closed orbit deflections in the electron beams which would enable a single undulator to serve multiple experimental facilities on a time shared basis. This could be done if beams could be moved from one mirror to another as shown in Fig 3. Since the mirrors will probably be grazing incidence, deflections on the order of a few a' might be sufficient to accomplish this. These small deflections would be roughly equivalent to asymmetric boundaries of the physical aperture assuming a linear optical system. [The presence of higher order correction elements and error fields complicates things somewhat, however, the simplest solution may be to assume that the undulations and correction elements (sextupoles etc.) move with the closed orbit.] This technique could reduce the required number of straight section/insertion devices required for a given number of experiments (reducing the size of the storage ring) and improve the utilization of special facilities such as two undulator systems for two-photon experiments. 
Conclusions
Existing technology should be able to control the positions of electron and photon beams with the required accuracy for undulator and wiggler users. The development of techniques to minimize the mutual interactions of many users, and to optimize the access to undulators might be desirable.
